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NOVEL PROCESS FOR THE MANUFACTURE OF SUPER FINE 
WOVEN WOOL FABRIC WITH SINGLE YARN IN THE WARP 
HAVING IMPROVED WEAVABILITY 

5 

Field of the Invention 

The present invention relates to a process for the manufacture of super 
fine woven worsted wool fabric. More particularly, the invention relates to 
10 a process by which a polymer filament is combined with single wool yarn, 

and consequently reaching higher resistance toward abrasion, higher 
tensile strength and reducing the hairiness of the yarn. 

Background of the Invention 

15 The manufacture of woven wool fabric is a well-known multistep process. 

Usually worsted weaving yarns are spun into a single yarn structure and 
then plied, e.g., two single yarns are twisted together in the opposite 
direction of the spinning twist (regular yarn) or in the same direction of 
the spinning twist (crepe yarn). Yarns are twisted together (folded yarn) in 

20 order to trap into the structure the surface fibers, which subsequently 

leads to sufficient yarn abrasion resistance, which enables withstanding of 
the loom action, allowing acceptable weaving efficiency. Another known 
procedure is to spin two rovings (two separate strands) of wool into siro 
yarn with spinning twists in "S" or "Z" direction. 
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The traditional approach for rendering single wool yarn is by yarn sizing. 
However, it is practically limited to coarser yarn counts. An alternative 
method is to spin, in the ring spinning frame, water —soluble staple PVA 
5 blended intimately with wool to produce a single yarn. However, this 

method suffers from poor weavability. 

US 3,751,897 teaches that the addition of continuous strands of PVA to 
asbestos produces a reinforced, high tensile strength yarn. In this patent, 
10 the core fiber is PVA surrounded by asbestos yarn. 



US 5,401,557 teaches the manufacture of water-soluble PVA thread, made 
from PVA fiber which has a dissolving temperature of at least 70°C. This 
PVA thread is used for reinforcing paper sheets or gummed tapes. 

15 

GB 1,075,115 teaches the manufacturing of knitted and woven elastic 
fabrics, wherein yarns of polyurethane, natural rubber or synthetic rubber 
having high elasticity, and water-soluble yarns of polyvinyl alcohol are 
twisted together, so that the elastic yarn is wound around a core of PVA 
20 yarn. The twisted yarns are either used in that state, or are shrunk in 

water, to provide yarns used for knitted or woven fabrics. 
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The prior art. has so far failed to provide means by which super fine single 
worsted wool yarns, finer than 50 Nm (light count), which can be woven in 
warp into a very light fabric. 

It is a purpose of the present invention to provide a method for overcoming 
the drawbacks of the known art, to obtain super fine worsted single wool 
yarn in the warp having improved weavability. 

It is another purpose of the invention to provide a process to create a 
polymer filament shield for a single wool yarn, thus forming a shielded 
yarn with increased abrasion resistance, increased tensile strength, and 
decreased yarn hairiness. 

It is yet another object of the present invention to provide a method for 
separating the polymeric shield from the woven article, consequently 
forming pure wool fabric. 

It is a further purpose of the invention to provide a shielding procedure, 
which is inexpensive and saves production costs. 

Other purposes and advantages of the invention will become apparent as 
the description proceeds. 
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Summary of the Invention 

The invention relates to a process for the manufacturing of a single wool 
yarn, which can be further used to prepare super fine woven worsted 
fabric. In one aspect, the invention is directed to the shielding of a wool 
yarn by the wrapping of a polymeric filament around it, weaving the 
combined yarn, and subsequently separating the shielded polymer from 
the wool. As will be appreciated by a skilled person, the wool can be a 
roving. 

According to a preferred embodiment of the invention, the polymer 
filament is wound or spun together with a core of the wool yarn in a 
helicoidal fashion. 



According to another preferred embodiment of the invention, the winding 
is by an assembly winding, and the spinning is by a bi-component process. 

According to another preferred embodiment of the invention, the polymer 
is selected from polyhydric alcohol, typically a polyvinyl alcohol or its 
copolymers. Illustrative and non-limitative examples of the polymers are 
copolymers of acrylonitrile, acrylic acid, meta-acrylic acid and esters of 
these acids, and naturally occurring polymers, such as cellulosic 
derivatives. 
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- Fig. 4 is a schematic representation of the two components combination 
(wool and PVA) used in a preferred embodiment of the present 
invention; 

- Fig. 5 (A and B) is a schematic illustration of the separation step of PVA 
from wool; and 

- Fig. 6 is a schematic illustration of a bi-component spinning process of 
the combined PVA-wool yarn. 

Detailed Description of the Invention 

The invention relates to a process for manufacturing a super fine wool 
fabric that is produced through weaving a combined yarn made of PVA 
filament with a single worsted wool yarn or roving. The wool yarn is 
produced through combing, spinning and other known textile processes to 
yield the desired yarn. The production steps for the wool fabric are 
schematically illustrated in Fig.l. A raw wool fiber is selected (1): It is 
subsequently treated by scouring (2), and carding/combing (3). The top 
wool is then dyed (4) and spun (5) to give a single wool yarn (6). The wool 
yarn is then combined with PVA filaments (7) by assembly winding (8), 
twisted and steamed (9) to avoid live yarns. 

Fig.2 schematically illustrates an alternative process in which color and 
solid-shades woven fabric is formed. Steps 21-23 are same as steps 1-3 of 
Fig.l. After combing, the material is spun (24) to produce a single wool 
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yarn (25), which is then dyed (28). The dyed yarn is then combined with 
PVA filament (27) by assembly winding, to produce a combined yarn (10, 
28). The next steps are the same as in Fig. 1. 

The production of solid-shaded fabric by bi-component process is 
schematically illustrated in Fig. 3. Following the steps of raw wool 
scouring and carding/combing (41-43), a wool roving (44) is combined with 
PVA filament (45) in a bi-component system, in a spinning frame (46). The 
bi-component system permits to avoid the need for the twisting process. 
After steaming, winding (47), wrapping and weaving (48), the PVA is 
dissolved (49) and the fabric is dyed (50). 

Fig. 4 schematically illustrates the process, wherein a continuous polymer 
filament 52 is wound or spun together with a core of single wool yarn or 
roving 53, respectively, forming a shield consisting of a rigid helicoidal 
wrapping, 54. The combined yarn is then wrapped and woven into a fabric 
in a weaving machine (8, Fig.l; 30, Fig.2; 48, Fig.3). The polymer is then 
separated from the wool (11, Fig.l; 31, Fig.2; 49, Fig.3), For example, in 
the case of water-soluble PVA, the formed fabric is immersed into a hot 
water vessel and the PVA is dissolved, PVA residues being discarded by 
draining, thus forming a fabric based essentially on pure wool. 
Fig. 5A and 5B, schematically illustrate the PVA removal process, where 
the fabric 61 is immersed in a hot water vessel 62, to yield an essentially 
pure wool fabric 63. After this step, the wet and dry finishing of the wool 
fabric is effected (12, Fig.l; 32, Fig.2; 51, Fig.3). 
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The present invention provides a multi-stage process which results in pure 
woven wool fabrics (colored or solid shades), made from very fine single 
worsted yarns in warp and weft axis and having a 52-80 Nm final count. 
5 In order to achieve a satisfactory and efficient weaving, it is important to 

use a yarn with high tensile strength and relatively high friction yarn 
resistance. 

According to a preferred embodiment of the present invention, a combined 
10 yarn is obtained when continuous polymer, e.g. PVA filament, 28 or 40 

denier, with 9 filaments for 28 denier, and 12 filament for 40 denier, is 
wound around a wool yarn (folded yarn) to form a helicoidal shield around 
the wool yarn. 

15 Examples of winding methods used are the assembly winding and 

bi-component spinning. The assembly winding process comprises 
combining the two components in parallel to one another without a twist 
factor, followed by a twisting process wherein the yarns are twisted 
together and then steamed. The purpose of this step is to relax the builded 

20 tensions inside the yarn, thus avoiding the formation of "live" yarns. The 

steaming is performed in an autoclave, at 70°C, in two cycles, 10 minutes 
each. 
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Alternatively, in the bi-component process (Fig. 6), a wool"roving (76) is 
spun and combined with the PVA filament (71), creating a gap of 14 mm 
(77) between the filament entrance and the front roller, and by that 
leading the filament to wrap around the wool core to the rear of the 
drafting zone (73), and then the combined yarn (74) is spun to cops in the 
spinning spindle (75). The creel (72) is a device that carries the PVA 
filament in the spinning frame. The final yarn count is, for example, 64 
Nm and it is a 19 micron yarn compared to 15.5-16 micron yarn used by 
the traditional processes used in the industry, for 128/2 Nm or 128/2 Nm 
Siro yarns. 

In the case of a fabric which is based on roving, the assembly-winding, 
twisting step is eliminated. 

In order to dissolve the PVA component, the fabric is immersed into a hot 
water bath at a temperature of 75-95°C (Fig.SA), preferably at about 
80-85°C, and the fabric is kept under these conditions for 20 minutes. 
Thus, after dissolving, the PVA is completely discarded by draining and 
rinsing. 

The wrapping and shielding of a single wool yarn by PVA is superior to the 
wrapping of a single roving with respect to the quality of the formed 
colored woven fabrics. The above procedure is cost-effective regarding the 
raw materials and production efficiency. 
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While PVA is referred to herein as the representative polymer, other 
suitable polymers can be used, such as man-made cellolusic fibers and 
other polyhydric alcohols, and also synthetic acrylic fibers composed of 
copolymers of acrylonitrile, acrylic acid, meta-acrylic acid and esters of 
these acids. The invention is thus not limited to the use of any specific 
polymer. 

Separation of the polymer from wool is preferably carried out by dissolving 
the polymer, but can be carried out also by working the combined yarn by 
other means, such as radiation, which can lead to a selective degradation 
of the polymer. Radiation includes means of UV radiation, ionization 
sources, lasers and suitable ultrasonic probe. 

The following examples serve to illustrate the invention, and are not 
intended to limit it in any way. 

Example 1 

This example describes the manufacture of woven fabric with color design. 
A worsted single wool yarn had 52/1 Nm count in warp and weft. The 
weave structure was pronounced twill. The wool micron was 20.5, and 
the yarn weight was 150 gr./m 2 . The tensile strength was 145 gr. This 
single yarn was not weavable. The single yarn was then wrapped with 
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PVA , 18.7 % owf. The yarns were twisted at 630 turns per meter (tpm). 
Yarn dyeing was carried out at 100°C, for 30-60 minutes, by using reactive 
dyestuff and metal complex 1:2 . 

5 The tensile strength of the combined 52/1 yarn was 324 gr. and it was 

weavable by any conventional method. The woven fabric was immersed in 
a hot-water bath at 80-85°C, and kept there for 20 minutes in order to 
dissolve the PVA, and then the fabric was rinsed and dried to remove the 
PVA. The procedure was completed by a known finishing process. 

10 

Example 2 

This example describes the manufacture of color-design woven fabric from 
worsted single wool yarn 64/1 Nm count in warp and weft, and weave 

15 structure twill 2/2. The wool micron was 19.0, and the fabric weight was 

155 gr./m 2 . The tensile strength was 113 gr. At this stage, the yarn was 
not weavable. The PVA filament (22.1 % owf) was wrapped around the 
wool yarn core by assembly winding, and the yarns were twisted at 720 
tpm. The tensile strength of the combined yarn was 296 gr., and it was 

20 weavable in the same process and conditions as in Example 1. The PVA 

dissolution, discarding, yarn dyeing and the fabric finishing steps are as 
described in Example 1. 
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Example 3 

This example describes the production of colored-design woven fabric, 
which is made from a single worsted wool yarn with 72/1 Nm count in 
warp and weft, and weave structure-birdseye. The fabric weight was 140 
gr/m 2 and the wool micron was 18.0. The tensile strength of 72/1 yarn was 
95 gr, and it was not weavable. This yarn was combined with PVA 
filament (24.2 % owf), as described in Example 1. The yarns were twisted 
at 760 tpm. The tensile strength of the combined yarn was 282 gr, and it 
was woven according to the same conditions as in Example 1. The 
subsequent steps of PVA dissolution, discarding and fabric finishing were 
as described in Example 2. 

Example 4 

This example describes solid shaded woven fabric. This fabric is made 
from worsted single wool 64/1 Nm count in warp and weft, with weave 
structure-venetion. The wool micron was 19.0. The fabric weight was 160 
gr/m 2 . The tensile strength of the yarn was 89 gr and it was not weavable. 
The wool yarn was wrapped by PVA filament (22.1 % owf), and the yarns 
were twisted at 720 tpm. 
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The tensile strength of the combined yarn was 287 gr and it was weavable.- 
The process was according to Figs. 2 and 3, including fabric dyeing at 
100°C for 20 minutes with acid metal complex 1:2 . Other production steps 
and conditions were as described in Examples 1 and 2. 

While embodiments of the invention have been described by way of 
illustration, it will be understood that the invention can be carried out by 
persons skilled in the art with many modifications, variations and 
adaptations, without departing from its spirit or exceeding the scope of the 
claims. 
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Claims - 

1. A process for the production of a worsted wool fabric, comprising 
shielding a single wool yarn by wrapping a polymeric filament around it, 
to form a combined yarn, weaving the combined yarn and subsequently 
separating the shielding polymer from the wool. 

2. A process according to claim 1, wherein the single wool yarn is dyed 
prior to weaving. 

3. A process according to claim 1, wherein the said wool is roving. 

4. A process according to claim 1, wherein the polymer is a synthetic 
polymer. 

5. A process according to claim 4, wherein the polymer is a polyhydric 
alcohol (polyol). 

6. A process according to claim 5, wherein the polymer is selected from 
polyvinyl alcohols, and copolymers of polyvinyl alcohols. 



7. A process according to claim 6, wherein the polyvinyl alcohol is 
water-soluble. 
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wherein the polymer is selected from 
acid, meta-acrylic acid and esters of 



9. A process according to claim 1, wherein the polymer is a naturally 
occurring polymer. 

10. A process according to claim 9, wherein the polymer is a cellulosic 
derivatives. 

11. A process according to claim 1, wherein the polymer is a continuous 
filament or film. 

12. A process according to claim 1, wherein the wool diameter is from 17 
to 21 microns. 

13. A process according to any one of claims 1 to 12, wherein the polymer 
filament (or film) is wound or spun together with a core of the wool yarn in 
a helicoidal fashion. 



14. A process according to claim 13, wherein the winding is by an 
assembly winding. 
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15. A process according to claim 13, wherein the spinning is by bi- 
component process. 

16. A process according to claim 1, wherein the separation is effected by 
dissolving the polymer in a solvent. 

17. A process according to claim 16, wherein the said solvent is water or 
a water-based solution. 

18. A process according to claim 17, wherein the process is carried out at 
temperature in the range of 75-95°C. 

19. A process according to claim 1, wherein a steaming step is applied to 
the combined yarn prior to weaving. 

20. A process according to any of claims 1 to 19, wherein the polymer is 
removed from the wool prior to dyeing, thereby leaving a fabric made 
essentially solely of wool. 

21. A process according to any one of claims 1 to 19, wherein the polymer 
is removed from the wool after the dyeing step, thereby leaving a fabric 
made essentially solely of wool. 
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22. A woven textile article, garment or a cloth, whenever made by the 
process of any one of claims 1 to 21. 

23. A yarn comprising a wool core around which there is disposed a 
5 substantially continuous polymeric filament. 

24. A yarn as claimed in claim 23, wherein the polymeric filament is 
wound helicoidally around the wool yarn. 

10 25. A yarn as claimed in claim 23 or 24, wherein the polymeric filament 

is made essentially of PVA. 
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